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Application/Control Number: 09/515,760 
Art Unit; 281 1 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

2. Claims 1 -6 and 43-46 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over US patent No. 5,81 1 ,869 to Seyyedy et al. 

Regarding claim 1, Seyyedy et al. teaches an antifuse comprising: 
a well of first conductivity type (12); 
a first conductive terminal (22); and 

an insulator (20) between the well and the conductive terminal. 

Seyyedy et al. further teaches that the antifuse is formed as a capacitor using 
standard transistor fabrication techniques (Col. 3, lines 1 -7). Seyyedy et al. does not 
teach a first conductive terminal of the second conductivity type. It would have been 
obvious to select either first or a second conductivity type for the first conductive 
terminal depending on the desired work function of the capacitor plate. Additionally, 
Since Seyyedy et al. is silent with respect to the conductivity type of the first conductive 
terminal, one having ordinary skill in the art would have been required to select a 
conductivity type of either N or P, since they are the only two available and it has not 
been shown to be a critical feature of the invention. 
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Regarding claim 2. Seyyedy et al. teaches an antifuse, further comprising 

Ohmic contact (16). 

Regarding claim 3, Seyyedy et al. teaches an antifuse, wherein: 

the substrate comprises p-type silicon; 

the well is n-type; 

the Ohmic contact is an n+ diffusion layer; and 
the insulator layer is oxide. 

Seyyedy et al. does not teach an antifuse. wherein the conductive terminal is a 
layer of p-type polysilicon. It would have been obvious to one of ordinary skill in the art 
to select p-type polysilicon for reasons discussed above. 

Regarding claim 4, Seyyedy et al. teaches an antifuse, wherein: 

the substrate is n-type; 

the well is p-type; 

the Ohmic contact is p+; and 

the insulator is oxide. 

Seyyedy et al. does not teach an antifuse wherein the well is p+ type and the 
conductive terminal is n-type. It would have been obvious to select an n-type or p-type 
terminal for reasons discussed above. 

Regarding claim 5. Seyyedy et al. teaches an integrated circuit (Fig. 4) 

comprising: 

a first circuit; 

a second circuit; and 
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an antifuse (10) between the first and second circuit comprising: 
a well of first conductivity type (12); 
a first conductive terminal (22); and 

an insulator (20) between the well and the conductive terminal. 

Seyyedy et al. does not teach a first conductive terminal of the second 
conductivity type. It would have been obvious to select the second conductivity type for 
the first conductive terminal for reasons discussed above. 

Regarding claim 6, Seyyedy et al, teaches an integrated circuit further comprising 
an Ohmic contact as a second conductive terminal. 

Regarding claim 43, Seyyedy et al. teaches a method of forming an antifuse 

comprising: 

forming a well of first conductivity type (12); 
forming a first conductive terminal (22); and 

forming an insulator (20) between the well and the conductive terminal. 

Seyyedy et al. does not teach forming a first conductive terminal of the second 
conductivity type. It would have been obvious to select a second conductivity type for 
the first conductive terminal for reasons discussed above. 

Regarding claim 44, Seyyedy et al. teaches method of forming an antifuse, 
further comprising forming an Ohmic contact (16) as a second conductive terminal. 

Regarding claim 45, Seyyedy et al. teaches a method wherein forming the well 
comprises forming an n-type well in a p-type silicon substrate and further comprising: 
forming an n+ drain region (18); 
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forming an n+ source region (16); 

forming an oxide (20) between the source and drain diffusion regions; and 
forming a conductive terminal (22) over the oxide. 

Seyyedy et al. does not teach an antifuse, wherein the conductive terminal is a 
layer formed of p-type polysilicon. It would have been obvious to one of ordinary skill in 
the art to select p-type polysilicon for reasons discussed above. 

Regarding claim 46, Seyyedy et al. teaches a method wherein forming the well 
comprises forming a p-type well in a n-type silicon substrate and further comprising (Fig. 
2): 

forming an p+ drain region; 
forming an p+ source region; 

forming an oxide (20) between the source and drain diffusion regions; and 
forming a conductive terminal (22) over the oxide. 

Seyyedy et al. does not teach a method wherein a p+-type well is formed and an 
n-type conductive terminal is formed. It would have been obvious to select an n-type or 
p-type terminal for reasons discussed above. 

3. Claims 10-18 and 27-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Seyyedy et al. in view of US patent No. 5,742,555 to Marr et al. 
Regarding claims 10 and 15, Seyyedy et al. teaches an integrated circuit comprising a 
plurality of antifuses, each antifuse comprising: 

a well of first conductivity type (13); 

a first conductive terminal (22); and 
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an insulator (20) between the well and the conductive terminal. 

Seyyedy et al. does not teach a programming logic circuit and an external pin. 

Marr et al. teaches an integrated circuit (Fig. 3) comprising: 

a programming logic circuit; and 

an external pin. It would have been obvious to employ the antifuse taught by 
Seyyedy in such a configuration since it is a commonly known circuit layout and it is 
desirable for the antifuse to have functionality. Additionally, this is considered a 
suggested use limitation and is not given any patentable weight. (See In re Casey, 370 
F.2d 576. 152 USPQ 235 (CCPA 1967);ln re Otto, 312 F.2d 937, 938, 136 USPQ 458, 
459 (CCPA 1963)) 

Neither Seyyedy et al. nor Marr et al. teach a first conductive terminal of the 
second conductivity type. It would have been obvious to select a second conductivity 
type for the first conductive terminal for reasons discussed above. 

Regarding claims 1 1 and 16, Seyyedy et al. does not teach an integrated circuit, 
further comprising an Ohmic contact in the well coupled to the external pin. Marr et al. 
tea^ihes an integrated circuit, further comprising an Ohmic contact in the well coupled to 
the external pin. It would have been obvious to one of ordinary skill in the art to 

incorporate the teaching of Marr et al. into the device taught by Seyyedy et al. for 

\ 

reasons dispussed above. 

Regarding claims 12 and 17, Seyyedy et al. teaches an integrated circuit, 

wherein: \ 

the substrate comprises p-type silicon; 

\ 

\ 

\ 

\ 



\ 
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the well is n-type; 

the Ohmic contact is an n+ diffusion layer; and 
the insulator layer is oxide. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse, wherein the conductive 
terminal is a layer of p-type polysilicon. It would have been obvious to one of ordinary 
skill in the art to select p-type polysilicon for reasons discussed above. 

Regarding claims 13 and 18, Seyyedy et al. teaches an integrated circuit, 
wherein: 

the substrate is n-type; 

the well is p-type; 

the Ohmic contact is p+; and 

the insulator is oxide. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse wherein the well is p-type 
and the conductive terminal is n-type. It would have been obvious to select an n-type or 
p-type terminal depending on the desired work function of the capacitor plate. 
Additionally, one having ordinary skill would have been required to select one of an n- 
type or a p-type since they are the only two options. 

Regarding claim 14, Seyyedy does not teach an integrated circuit, wherein the 
integrated circuit comprises a memory device, an array of memory cells, an address 
decoder, a plurality of I/O paths, and an I/O control circuit. Marr et al. teaches an 
integrated circuit, wherein the integrated circuit comprises a memory device, an array of 
memory cells, an address decoder, a plurality of I/O paths, and an I/O control circuit 
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(Fig. 5, Col. 4, lines 31-45). It would have been obvious to employ the antifuse taught 

by Seyyedy in such a configuration since it is a commonly known circuit layout. 

Additionally, This is considered a suggested use limitation and is not given any 

patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 1967); In re 

Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 

Regarding claim 27, Seyyedy et al. does not teach a method comprising: 
coupling a first programming voltage to a well of a first conductivity type; and 
coupling a second programming voltage to a conductive terminal to create a 

conductive path through the insulator between the conductive terminal and the well to 

program the antifuse. 

Marr et al. teaches a method comprising: 

coupling a first programming voltage to a well of a first conductivity type; and 
coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. It would have been obvious to one of ordinary skill in the art to 
use the programming method taught by Marr et al. since the structure of the device is 
identical to the device taught by Seyyedy et al. 

Neither Seyyedy et al. nor Marr et al. teach a conductive terminal of the second 
conductivity type. It would have been obvious to select a second conductivity type for 
the conductive terminal depending on the desired work function of the capacitor plate, 
as well as for reasons discussed above. 
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Regarding claims 28, 32 and 40, Seyyedy et al. does not teach a method, 
wherein coupling a first programming voltage comprises coupling a first programming 
voltage to an Ohmic contact in the well of the first conductivity type. Marr et al. teaches 
a method, wherein coupling a first programming voltage comprises coupling a first 
programming voltage to an Ohmic contact in the well of the first conductivity type. It 
would have been obvious to one of ordinary skill in the art to incorporate the teaching of 
Marr et al. into the teaching of Seyyedy et al. for reasons discussed above. 

Regarding claims 29 and 41 , Seyyedy et al. does not teach a method wherein: 
coupling a first programming voltage comprises coupling a very high voltage to 
an n+ region; and 

coupling a second programming voltage comphses coupling a ground voltage to 
the conductive terminal (Col, 3. lines 63 and 64), wherein the antifuse is programming 
by placing a potential across the thin oxide layer that is sufficient to rupture the oxide 
and short the well and conductive terminal together. 
Marr et al. teaches a method, wherein: 

coupling a first programming voltage comprises coupling a very high voltage to 

an n+ region; and 

coupling a second programming voltage comprises coupling a ground voltage to 
the conductive terminal (Col. 3, lines 63 and 64), wherein the antifuse is programming 
by placing a potential across the thin oxide layer that is sufficient to rupture the oxide 
and short the well and conductive terminal together. It would have been obvious to one 



9i 
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of ordinary skill in the art to incorporate the teaching of Marr et al. into the teaching of 
Seyyedy et al. for reasons discussed above. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse, wherein the conductive 
terminal is a layer of p-type polysilicon. It would have been obvious to one of ordinary 
skill in the art to select p-type polysilicon for reasons discussed above. 

Regarding claims 30 and 42, Seyyedy et al. does not teach a method wherein a 
very negative potential is coupled to a p+ diffusion region and a supply voltage is 
coupled to the polysilicon layer. Marr et al. teaches a method, wherein any combination 
of programming voltages can be utilized to provide the breakdown potential across the 
oxide layer. Marr et al. does not explicitly teach a method wherein a very negative 
potential is coupled to a p+ diffusion region and a supply voltage is coupled to the 
polysilicon layer The combination of a negative potential to the p+ region and a supply 
voltage being coupled to the polysilicon layer is one of many combinations that would 
have provided a breakdown potential across the oxide layer. It would have been 
obvious to select such a combination since it is a known method of forming a large 
potential difference. It would have further been obvious to incorporate the teaching of 
Marr et al. into the teaching of Seyyedy et al. for reasons discussed above. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse wherein the well is p+- 
type and the conductive terminal is n-type. It would have been obvious design to select 
an n-type or p-type terminal depending on the desired work function of the capacitor 
plate, as well as for reasons discussed above. 

Regarding claim 31, Seyyedy et al. does not teach a method comprising: 
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selecting an antifuse coupled between two circuits; 

coupling a first programming voltage to a well of a first conductivity type; and 
coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. 

Marr et al. teaches a method of operating an integrated circuit comprising: 
selecting an antifuse coupled between two circuits; 
coupling a first programming voltage to a well of a first conductivity type; and 
coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. It would have been obvious to one of ordinary skill in the art to 
incorporate the teaching of Marr et al. Into the teaching of Seyyedy et al. for reasons 
discussed above. 

Neither Seyyedy et al. nor Marr et al. teach a conductive terminal of the second 
conductivity type. It would have been obvious to select a second conductivity type for 
the conductive terminal depending on the desired work function of the capacitor plate, 
as well as for reasons discussed above. 

Regarding claims 33 and 37, Seyyedy et al. does not teach a method, wherein: 

the antifuse is selected from a plurality of antifuses coupled between a 
programming logic circuit and an external pin coupled to a bias circuit; 

coupling a first programming voltage comprises coupling a very high voltage to 
the external pin that is coupled to an n+ region; and 
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coupling a second programming voltage comprises coupling a ground voltage 
from the programming logic circuit to the conductive terminal (Col. 3, lines 63 and 64), 
wherein the antifuse is programming by placing a potential across the thin oxide layer 
that is sufficient to rupture the oxide and short the well and conductive terminal together. 

Marr et al. teaches a method wherein: 

the antifuse is selected from a plurality of antifuses coupled between a 
programming logic circuit and an external pin coupled to a bias circuit; 

coupling a first programming voltage comprises coupling a very high voltage to 
the external pin that is coupled to an n+ region; and 

coupling a second programming voltage comprises coupling a ground voltage 
from the programming logic circuit to the conductive terminal (Col. 3, lines 63 and 64), 
wherein the antifuse is programmed by placing a potential across the thin oxide layer 
that is sufficient to rupture the oxide and short the well and conductive terminal together. 
It would have been obvious to one of ordinary skill in the art to incorporate the method 
of Marr et al. into the teaching of Seyyedy et al. for reasons discussed above. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse, wherein the conductive 
terminal is a layer of p-type polysilicon. It would have been obvious to one of ordinary 
skill in the art to select p-type polysilicon for reasons discussed above. 

Regarding claims 34 and 38, Seyyedy et al. does not teach a method wherein: 

the antifuse is selected from a plurality of antifuses coupled between a 
programming logic circuit and an external pin coupled to a bias circuit; and 
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Wherein any combination o, can be utilised .0 provide .he breakdown potential 

across the oxide layer. 

Marr et al. teaches a method wherein: 

the anWuse is selected from a plurality of antifuses coupled between a 

Wherein any combination of can be utilized to provide the breaKdo^ potent,al 

across the oxide layer. 

Marr et al. does no, explicitly teach a method wherein a very negative potential ,s 
ooupled to a p. diffusion region and a supply voltage is coupled to me polysilicon layer. 

The combination o, a negative potential to the p. region and a supply voltage being 
ooupledtothe polysilicon layer is one Of many combinations that would have provideda 

a combination since it is one of many Known combinations that would have resulted in 
creating a breakdown potential aaoss the oxide. I. would have ^rther been obvious to 

discussed above. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse wherein the well is p- 
type and the conductive terminal Is n-type. „ would have been obvious to select an n- 
type or p-type terminal for reasons discussed above. 

Regarding claim 36, Seyyedy et al. does no. teach a method of operating an 

integrated circuit comprising: 

selecing an antifuse coupled between a circuit and an external pin; 
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coupling a firs, programming voltage to the externa, pin that is ooupled to the well 

of a first conductivity type; and 

ooupiing a seoond programming voltage from the circuit to a conductive terminal 
,0 create a conductive path through the insulator between the conductive terminal and 

the well to program the antifuse. 

Marr et al. teaches a method of operating an integrated circuit comprising: 

selecting an antifuse coupled between a circuit and an external pin; 

coupling a first programming voltage to the externa, pin that is coupled to the well 

of a first conductivity type; and 

coupling a second programming voltage from the circuit to a conductive terminal 
,0 create a conductive path through me insulator between the conductive terminal and 

the art to incorporate the teaching of ^Aarr et al. into the teaching of Seyyedy e, al. for 

reasons discussed above. 

Regarding dalm 36, Seyyedy et al. does not teach a method, wherein coupling a 
first programming voltage comprises coupling a first programming voltage the external 
pin coupled to an Ohmic contact in the well of the ^st conductivity type. 

Marr et al. teaches a method, wherein coupling a first programming voltage 
comprises coupling a flrst programming voltage the external pin coupled to an Ohmic 
contact in the well of the flrst conductivity type. It would have been obvious to one o, 
ordinary skill in the art to incorporate the teaching of Marr e. al. Into the teaching of 
Seyyedy et al. for reasons discussed above. 
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Regarding claim 39. Seyyedy et al. does not teach a method comprising: 

selecting circuits to be coupled together; 

programming an antifuse using a method comprising: 

coupling a first programming voltage to a well of a first conductivity type; and 

coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. 

Marr et al. teaches a method comprising: 

selecting circuits to be coupled together; 

programming an antifuse using a method comprising: 

coupling a first programming voltage to a well of a first conductivity type; and 
coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. It would have been obvious to one of ordinary skill in the art to 
incorporate the teaching of Marr et al. into the teaching of Seyyedy et al. for reasons 
discussed above. 

Neither Seyyedy et al. nor Marr et al. teach a conductive terminal of the second 
conductivity type. It would have been obvious to select a second conductivity type for 
the conductive terminal for reasons discussed above. 

4. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seyyedy as applied to claims 5 and 6 above, and further in view of US patent No. 
5,742,555 to Marr et al. 
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Regarding claim 7, Seyyedy et al. teaches an integrated circuit, wherein: 
the substrate comprises p-type silicon; 
the well is n-type; 

the Ohmic contact is an n+ diffusion layer; and 
the insulator layer is oxide. 

Seyyedy et al. does not teach a programming logic circuit and an external pin. 
Marr et al. teaches an integrated circuit (Fig. 3) comprising: 
a programming logic circuit; and 

an external pin. It would have been a matter of obvious design choice to employ 
the antifuse taught by Seyyedy in such a configuration since it is desirable to add 
functionality to the antifuse device and this is a commonly known circuit layout. 
Additionally, This is considered a suggested use limitation and is not given any 
patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 1967);ln re 
Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 

Seyyedy et al. does not teach an antifuse, wherein the conductive terminal is a 
layer of p-type polysilicon. It would have been obvious to one of ordinary skill in the art 
to select p-type polysilicon for reasons discussed above. 

Regarding claim 8, Seyyedy et al, teaches an integrated circuit, wherein: 

the substrate is n-type; 

the well is p-type; 

the Ohmic contact is p+; and 

the insulator is oxide. 
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Seyyedy et al. does not teach a programming logic circuit and an external pin. 
Marr et al. teaches an integrated circuit (Fig. 3) comprising: 
a programming logic circuit; and 

an external pin. It would have been a matter of obvious design choice to employ 
the antifuse taught by Seyyedy in such a configuration since it is a commonly known 
circuit layout. Additionally. This is considered a suggested use limitation and is not 
given any patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 
1967); In re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 

Seyyedy et al. does not teach an antifuse wherein the well is p-type and the 
conductive terminal is n-type. It would have been a matter of obvious design choice to 
select an n-type or p-type terminal depending on the desired work function of the 
capacitor plate. 

Regarding claim 9, Seyyedy does not teach an integrated circuit, wherein the integrated 
circuit comprises a memory device, an array of memory cells, an address decoder, a 
plurality of I/O paths, and an I/O control circuit. Marr et al. teaches an integrated circuit, 
wherein the integrated circuit comprises a memory device, an array of memory cells, an 
address decoder, a plurality of I/O paths, and an I/O control circuit (Fig. 5, Col. 4, lines 
31-45). It would have been a matter of obvious design choice to employ the antifuse 
taught by Seyyedy in such a configuration since it is a commonly known circuit layout. 
Additionally, This is considered a suggested use limitation and is not given any 
patentable weight. (See In re Casey. 370 F.2d 576, 152 USPQ 235 (CCPA 1967);ln re 
Otto. 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)). 
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Response to Arguments 

4. Applicant's arguments filed May 1 6, 2003 have been fully considered but they are 
not persuasive. 

The applicant argues that there is no motivation cited in the prior art that supports 
motivation for modifying Seyyedy. To establish a prima facie case of obviousness, 
there must be some suggestion or motivation, either in the references themselves onn 
the knowledge generally available to one o f ordinary skill in the art, to modify the 
reference or to combine reference teachings. It is well-known in the art that polysilicon 
may be doped one of two types, n-type or p-type. There is no other dopant type to 
choose from. Seyyedy is silent with regard to the type of dopant used for the 
conductive terminal. One having ordinary skill would have been required to select one 
of the two known types of dopants. Additionally, there is no showing that the 
conductivity type of the conductive terminal is a critical feature of the invention. 

It is also known that the type of dopant may be selected according to the desired 
work function. There is a discussion of the work function on pages 428 - 434 by Donald 
Neamen, Semiconductor Physics & Devices , particularly on page 431. A copy has 
been included for the Applicant's convenience. 

The Applicant argues that there is no motivation set forth for modifying the device 
taught by Seyyedy et al. with respect to the dopant type of the gate. As discussed 
above, Seyyedy et al. does not disclose the dopant type of the gate. There are only two 
dopant types available. Neamen discusses the two types of available dopants in pages 
96 - 98 of Semiconductor Physics & Devices , which has been included for the 
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Applicant's convenience. Since Seyyedy et al. is silent with respect to the dopant type 
used, one having ordinary skill in the art would have been highly motivated to select one 
of the two. The only other option would have been not to complete fabrication of the 
device. Indeed, it is not known why one having ordinary skill would choose not to select 
a dopant type. 

The Applicant argues that there is no motivation provided for combining Marr et 
al. with Seyyedy et al. As stated above, it is desired to give the device functionality. 
The purpose of the antifuse is to provide shorts and opens between circuit devices. 
Marrr et al. teaches a common use of the antifuse in the function it is designed to 
perform. There are many patents showing that it is common to use an antifuse in a 
circuit configuration including a programming logic circuit and external pin, as evidenced 
in the following US patents: 

5,841 ,789 to McClure (See Col. 6, lines 21 - 36 for example, and the figures) 
6,247,088 to Seo et al. (Figures, abstract and Col. 17, lines 31 - 44) 
6,242,941 to Vest et al. (Figures, Col. 1 , line 63 - Col. 2, line 13; Col 6 lines 40 
-51) 

5,917,229 to Nathan et al. (Figures, abstract; Col. 1, lines 32 - 43) 
5,751,162 to Mehendale et al. (See Figures) 

Also see patents to Jacobson et al., Teggatz et al., Yip et al., Nagarai McClure 
and Galbraith. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas W Owens whose telephone number is 703- 
308-6167. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 703-308-2772. The fax phone numbers for 
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the organization where this application or proceeding is assigned are 703-308-7722 for 
regular communications and 703-308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



DWO 

July 17, 2003 




